ON THE SIGNIFICANCE (F THE CORTRIBUTION YADE BY STACK

FUMES FROM A STEEL PLANT OF REPUBLIC STEEL CORPORATION

TO THE LEAD CONTENT OF THE ATMOSPHIRE IN THE VICINITY
oF THE PLANT.

The hypothesis that there is any 5ignif1cént agssociation
hetween lead poisoning apong éhilérwn, in South Chicago’cr elsowhere,
and the inhaiaticn of lead from the asbient air under ordinary-con&itions
or under those related to the lead in the plume of smoke and fume from
the plant of Hepublic Steel, {as indicated by the avaliable data), is
wholly unresligtic, and ig, in fact, absurd,
The sources ¢f the lead which causes lead poisgsoning in
children are not mysterious, It is well known that these children have
ingested lead in larpe quantitles, ﬁeriveq’for the moat part, from objucts
in their homes coated with 1e§é—c$ntaining paint, or that they, along with
other members of their household, have been aubjéctad to high concentrations
of air-borne load ag the result of the use of highly contanlnated,
acavenged waste materials (chitfly, battery bhoxes) idmpregnated with load,
angd burned in a stove or Iireplace within thelyr homes, There have been
a fow excegtions‘té this rule in specific inatances, but the investigations
P v

of pany years have served to pinpoint the probles of lcad poisoning among
saall c¢hildren, g0 far as the scurces of lead are concerned., The contri-
bution made by the inhalation of low concentrations of lead &n the air
(of the order of magnitude under consideration here), 1is insignificant.

It say be of incidental importance to point out that there is

no reagon to believe that children dovelop lead Intoxication more

readily, in the hasic physiologic sense, than do adulte. The threshold
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level of leéﬂ in the blood, which is necessary to give origin to

symptoms of lead intoxication in the adult, is the same for the child,

In many years of experience, we bhave never seon a case ei‘iaad.pcisaning
in the child, zt the onset of illiness, in which tﬁ&ré was lgSS than

2,08 mz. (80 nicrograms) of lesd per 100 grams of whkole blood, This is
tiie threshold for industrial lead poisonipg in the aduit. It is possible,
of course and even likely, that the child absorbs lead wore rapidly than
cues the adult, under equivalent conditions, but thié, i true, does not
slter the relationships betwoen toxicity and coancentraticn within the
tias#es.

Prom the cxamination of the results of the joint air-saupling
survey wade by the Chicago Department of .iir Peliution Ceantrol and
REepublic Steel Corporation,over a pericd of ten days, it is cvident that
no hazard to human.heaith 38 vosed by the lcad which i discharged into the
atmosphere from the plant's Heo,l Onen toerth Stack. The concentration of
lead in the plume of smoke and fume downwind from the plant averages
i4 mierograms per cubic meter of alr, at the point where the plume reaches
the leovel of the ground, The range of concentpation obsereved is of
about the ordexr of magnituds thatvaccurs_in smeke oy fune resulting from
the cozbustion {or heating to high temperature) of mstariaisvuhiéh contain
some lead as an ifucidental or cxtrancous material, Constdering this fact,
together with the intermittency of the flow of the plume (approximately
6 hours per day oh certain days, dependent-upon the direction and intensity
of the wind), it is evideont that the potential exposure to lead of perscns
who may work or reside in an ares hoar the point at which the plume from
the plant comos to euarth ig negiipible,

It'ia.fgpart&at to recogznize the fact that the absorption of

small quantities of lead by human beings is o regular and norosal occurrence,



Tﬂe‘ingestiah.af‘iea& in food und h&veragss;§§=ths‘gvetage Axgrican
adult is of the orﬁef-of 6,33 mg. pev day, of which from 8§ to 10Q
percent is absorbed under average canditioﬁa. Much of the lesd ia
food and beverages is hatural in origin, and zdditional minute
quantities arc added in processing foods and preparing them for
consunption,

The concentration of leud in the general ambient air of a
nuzsber of Aserican cities has been foumd to be of the average oxder
of 1 to & micrograms per cubic meter, dependent upoa geographic and
meteorologic factors, coupled with & variety 0: gources of finely
divided lead for dispersioa into the zir. The comson sources of such
lexd sre (a) the combustion of gasoline containing tetrasthyllead,
whereby inorganic compounds of lead are discharged Ifrom the tailpipes of
agtonebiles; {(b) the combustion af‘qther fuels or wasty muterisls such
as coal, wood, vegetable or {certain) mineral productsidthe effluent
materials from industrial stacks, vhether combustion products or
fumesji the dust from the surface of the earth dispersed by nmoving
vehicles or air ;urrenté waich puass over dry soils, kighways and
streets. The combined Gquantities from these sources, ag & rule, are
amall, and as indicated above, are generally of the order of a few
micrograns por cubic wmeter, The quentities of lead inhaled and retained in
the lungs of persons in the general population are small, aadr(aaiﬁe
Irom occupational exposure in the lead-using industrics) are hygienically
and physiclogically insignificant, at the preosent time., Indesd, they
are smaller than those associated with the consumption of food and

beverages,
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CTaken a2ll in oll, the eritustidn presented by fhe
daty obtained in the survey referred to herein, fros the aspect
of ivad in the atoosphere, is ot attended by any hazard to bhumen

nealthe

(o>

Bobert 4. Hehoe, iH.D., Directer
The Kettering ilaboratory

ate:  april 4, 1553
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HMaterials  Samples of alr-torne aart:ieulaﬁs matier cazzacwa on
- millipore f£ilter media,

Submitted: April 11 and 13, 1962 by nepwms: of Alr Pollution
Control, City of Cntomgo, 220 North Clark Street,
-Chicago 10, Illineis for Republiec Steel Corporetion,
116th szmau end Burley Avenue, Chicage 17, Iliinois

Requireds cemmammm of lesd

anglysis Republio Steel ’ i | 33 Speef:mgmphzc

Numbey —tlimber —~Lrogedure PO -1 % . I
6282399 53 5.880 | 5:750
&24=2400 Blank 0.11% 0.115
Gaa-2446 56 0.975 04940

G2A-24HT 69 0.730 04640

From The Rettering Laboratory in the Depasrtment of
Preventive Medleline and Industrisl Health, College of
Medicine, ;mﬁvawiw of ciminmti, Cinclnnati, Chio

Signeds

rz‘*, Division of
18l Hyziene Technology

Date:  April 23, 1062

KE 0018645
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Materialy . Seven safiples of powdered materisls.

Submitteds Aprdl 23, 1862 by Hr. R He Fov 'asan, Assistant Director
of InGuetrial helabions, n@ga biic Steel Corporatlon,
Clevelend 1, ohilo

fequlreds Por cent leed

2esults
Analysis Powuder ﬁa? gent Tesd
ilumber Spmpie thumber Specirosra ~ Dithizone
528-2677 1 | 0,020 0,017
528-2678 2 0,040 0.0
62/=2679 3 0.060 04055
52A=~2G50 4 0,440 247TH
S2a-2681 5 3500 G350
Gaa-2682 & e.110 04125
Cap~2633 7 54220 0.2

From The Kettering Laboratory in the Department of
Preventive Medicine and Industrisl Health, College of
dedicine, Miversity of Cinclmati, Clincimati, %nia

Sizned:

ivisian of
itygiene Technology

Dater___Aprdl =0, 1062
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Material: Samples of air-bcrne-parﬁisulage matter collected on
‘ millipore filter medlia.

‘Submitted: April 3, 1962 by W. E. Sebesta, Industrial Hygienist,
~ Republic Steel Corporation, 116th Street and Burley
Avenue, Chicago 17, Illinois

Requireds Concentration of lead
Regults
Mierogzrams of lead in Sample
" Analysis Republic Steel By Dithizone Bw Spectrographic
Number Number , _Zrocedure Procedure
624-2187 O2%A 0.5 0.8
624-2188 92¥B 2:9 2.0
624~2189 ozxe 0.5 - 0.6
624~2190 92YD 0.6 0.8
624-2191 g2YF 1.4 2.0
624-21092 BL Control 0.0 -

Notes Forty per cent of each sample was used for the analysis by the
dithizone method. The sensitivity of this method 18 approximately
0.3 mlcrograms per sample., Sixty per cent of the semple was
used for the spectrographle analysis, All of the lead was con~
centrated into a volume of 1 ml, The senslitivity of detection
is 0,02 micrograms/ml., All c¢oncentrations were at levels where

the accuracy of analysls by speetrachemical preocedures varies
from + 20% to + 100%.

From The Kettering Laboratory in the Department of
Preventive HMedicine and Industrial Heelth, College of
Medicline, University of Cineinnati, Cinecinneti, oOhio

/\,- 1]
/ L ‘/ 2 . 'f/
Approved: ~-X&Ee ;ﬁﬁwiw¢
ROb‘&I‘t A. Kehoe s MeDo
Director

Date:__April 6, 1962 L N G
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Haterlals Samples of air-borne particulste matter collected on
millipore filter media. . v

Submitted: April 6, 1962 by Depariment of Alr Pollution Control,

' Clty af Chicago, 320 Horth Clark Street, Chicago 10,
Illinois for Republic Steel 8@?paratian,,116th Street
and Burley Avenue, Chicago 17, Illinois

Requireds Concentration of lead
Results
~ —tiicrograms of Lead in Sample
Mimber. T mber . procedure. .. brocedure. .
628-2243 ohTC {0:5 0.5
G2a-22%4 | S4YB | k.65 3.8
628=-2245 ghTA 0.5 1.1
62a~-2248 93YA (0.5 1.1
G2A-2249 S3IB 0.7 0.8
62A=2250 93YC 0.7 1.4
624~2251 937D 0.5 (0.5
Gap-2252 93¥E 1.0 1.1
628-2253 93TF * 0:5 (0.5

Hote: Forty per cent of each sample was used f'or the analysis by the
dithizone method, The sensitivity of this method 1is approximately
0.3 mlcrograms per sample, Sixzty per cent of the sample was
used for the spectrographic analysis, All of the lead was cone-
centrated into a volume of 1 ml., The sensitlivity of detection
is 0.02 micrograme/ml. All concentrations were at levels where
the accuracy of snalysis by spectrochemacal procedures varies

from + 20% to + 100%.

From The Kettering Laboratory in the Department of
Preventive Medicine and Industrial iealth, College of
Medicine, Univeraltiy of Cincinnatli, Cincinnsti, Chio

Signeds | - /=
Harold Imbus, M.D.

Date:__April 12, 12§2
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Submitted:

Required:
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millipore {1lter media .

April G, 1962 by Department of Air Pollution Control,
city of Chicago, 720 North Clark Street, Chiocszp 10,

lincis for ﬁegubziz Steel Corporaticn, 135%& Street
and Euriey Avenue, Chicege 17, Illinois *

sl e
95YA 342 3.0
9578 GB 045
95¥e - (o5 1.0

551D &5 0.8
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Materials Semples of sip~borne particulate matier collected on
- millipore filter media.

Submitteds April 11, 1952 by Department of Alr Pellution Control,
. city of Chicago, 320 North Clark Street, Chicago 10,
Illinois for Republle sSteel Corporation, 1iGth Strest
and Buriey Avenue, Chiecape 17, Illlincls .

‘Required: Concentration of lead

. By Speotrographic

Analysis  Republic Stesl By Dithizo
Humber Procedure —lrovedure

umber ;
624-2393 SOYA 6.8 540
62A=230% 5978 0.5 0.9
628=2785 9g9¥c 10.0 745
62A~2706 SOTE 0.6 0.8
62A-279T 99%Y 75 S5
6242398 9oTg 045 0.8

From The Kettering Laboratory in the Depariment of
Freventive Medicine and Induastriel iealth, College of
Hediecline, Universglty of Cincinnatl, Cincinnatl, Ohic

Cholak
m%&r, Pivision of

dustrial Hypiene Technologsy
Dates__april 1%, 1968
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Materials  Samples of aire-borne particulate matter collsoted on
miilipore filter media.

Submitted: April 12, 1962 by bepartment of Aly Pollution Control,
City of Chicsgo, 320 North Clark Street, Chicago 10,
Illinods, for Republic Steel Corporation, 1ib6th Streeb
anﬁ Burley Avenue, shiaaﬁa i7, Illinois

Requireds concentration of lesd

Analysis Republic Steel T Dithiveme Eg" smamgmpmc |

Humber Hamber Progsedurs Brosadura
62A~2%01 1007A T35 1.8
624-2402 1000¢ | 1.1 ‘ 1.6
G2A=-2403 | 1007¢ 0.2 0.9
G2R-280h 1C00E 6.5 ' SeB
E28-2405 160TE | 042 0.9
52A~-2%06 10000 105 , 2.8

Freom The Fettering Leboratory in the Department of
Preventive Medlicine and Induatyrial Heslth, College of
Medlieine, Undversliy of Cincinnati, Cincinnasi, Ghilo

Dates__ April 16, ic62
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 Materisl: ‘ les of air-borne particulate ﬁatter aalzastaé @

1 ipore. fizzea‘mmﬁia¢

Submittads April 16, 1962 by Department of iy Pellution t:mf;mz,

City of Chiesego, 220 North Clark Street, Chiesgs 10,
Illinois, for Hepublic Steel Corpormtion, 116th stroet
and Burley Avenue, i‘;bmaga 17, Illincls

| W:‘ed; Coneentration of 1@&&

Analysis

Numbenr

6222469
6242570
624-2471
G2A-2472

C2A=2873
O2A=2474

Republic Steel By Bith&zm T aysmemgmme

Number Procedure _Procedure
10308 0.3 0
103068 17.9 267
1037C 1.0 15
10ZGD 2.7 Jed
1077E 0.2 1.8
10708 2.5 2.8

From The Kettepring laborafory in the Eagar%meﬁt of
Preventive Medicine and Industrial Heslth, College of
Medicline, University of Cincimasti, Cinclmati, Chle

'.91&&
or, Division of
ns rial Hyziene Teohnology

Je

D3
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Haterials . Samples of air-borne particulate master colleected on
milligare filiter nedig.

Submitted: April 13, 1562 by Department of Alr Pollution Control,
City of Chicego, %20 Horth Clavk Street, Chlcago 10,
Illinois, for Republic Steel Corporation, 116th Street
and Burley Avenue, Chicsge 17, Illincis

‘ﬁéqnired@ Concentration of lead
Fegulis
_Mleregrams of Jeed in Sample
Analysis Republie Steel By Dithizene 3y Spectrographic
Humbey Humber Procedurs Procedure
C2A-2441 ZﬂlTB 100 1003
G2a-2442 - 1017D 1.7 1.8
GoA-2453 101¥A 2.2 1.4
S2A=2444 i01ve 0.7 G o8
G2A=2453 102TA - 2.7 1.9
024~23459 1026 Te0 Q.0
G2A~2560 Hlank 0.0 : 06U

from ‘The Xetbtering Laboratory in the Department of
Preventive Medicine and Industrial Health, College of
Hedicline, University of Cinecinnati, Cincimnasil, Chio

Signed: . Ay
3. 0
D

sy

Dave: _Aprdl 18, 1962
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